Method S1. Geometric TEM morphological and ICP data analysis of core, core-shell and core-shellshell UCNPs.
Method S2. Calculation of the photothermal conversion efficiency (η) for UCNC-FAs.
The photothermal conversion efficiency was calculated using eq. S1, where h is the heat transfer coefficient, S is the surface area of the container, the maximum steady temperature (Tmax) of the solution of the FA-UCNCs was 45.4 ℃, the environmental temperature (TSurr ) was 29.3 ℃, Qdis was the heat dissipated from the light absorbed by the solvent and quartz cuvette (i.e. 51.3 mW), I
was the power of the 793 nm laser (i.e. 2 W/cm 2 ), and A793 was the absorbance of the UCNC-FAs at 793 nm (i.e. 0.650). The hS value could be obtained to be 45 mW/℃ from eq. S2, where τs was the time constant and was determined to be 280.0 s, and mD is 3 g and Cd is 4.2 J/g·℃. Thus, substituting the values of these parameters into Eq. S1, the photothermal conversion efficiency (η) of the UCNCFAs could be calculated to be 46%. Figure S4 . The EDS data of the core-shell-shell UCNPs. The Er 3+ ions were confined in the inner region, thus could not be detected at outer region. 
